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(54) TlUe: MONITORING DOST DEPOSITION 
(57) Abstract 

A mctfiod and a means for 
monitoring a contaminated ox inflammable 
condition in an appliance or an installation 
is based on naeasuring deposited 
amount of dust on a surface In the 
appliance/inslallatioiii A mcaflurement 
device of optical, thermal or mechanical 
type is atlaciied signal-wise to an indicator 
that displays a value or provider an 
indication qf a parameter attached to the 
deposited amount of dust. 
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Bryn & Aarfl t a/s 
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N-0104Oslo 
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Applicant's or agent's file rsfarence 
AF/85256 


IMPORTANT NOTICE 


International application No. 
PCT/NO98/00121 


International filing date (day/month/yaar) 
17 April 1998 (17,04.98) 


Priority date (day/month/year) 
18 April 1997(18.04.97) 


Applicant 

LEIRFALL, Lasse 



^, Notice Is hereby fliven that the International Bureau haa oommunioated, as provided in Artiale iO, the international application 
to the following designated Offices on the date Indicated above as the date of mailing of this Notice: 
AU,BR.CA,CN,EP,IL,JP,KP,KR,NO,PUUS 

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the commupic^tjon of the international application has duly taken place on the date of mailing Indicated above and no copy 
of the International application is required to be furnished by the applicant to the designated Offioe(s). 

2. The following designated Offices have waived the requirement for such a communication at this timet 

AL,AM,AP,AW/BA3B3G,BY,CH.CU,C2,DE,DK,EA,EE,ES,FI,GB,GE,GH,GM,GW,HU,ID,IS,KE, 
KG,KZ^C,LK,LR^S,LT,LU,LV,MD,MG,MK,MN,MW,MX,NZ,OA,PT,RO,RU,SD,SE,^ 

TheTJom^^^ only upon their request Furthermore, those Offices do not require the 

applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
29 October 1998 (29.10.98) under No. WO 98^48261 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54^) 

If the appllcantwishes to postpone entry Into the national phase until 30 months (or later In some Offices) from the priority 
daie! a <SfMiK preWminary examination must be filed with the competent International Preliminary 

Examining Authority before the expiration of 19 months from the priority date. 

It Is The applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an appliaant who is a national or resident of a PCT Contracting State which is bound by Chapter 11 has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applioant v^ishes to proceed with the international apolicatlon in the ^on^^Pjl^^^^^^ Xi'^iiActldK 
or 30 months, or later In some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be Performed for •"JS^ing the nat^^^^^^^^^ the 
Annex to Form PCT/lB/301 (Notification of Receipt of Record Copy) end Volume II of the PCT Applicant s Guide. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicants or agents file reference 
AE/85256 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/IPEA/416) 



International application No. 
PCT/NO98/00121 



International filing date (day/month/year) 
17/04/1998 



Priority date (day/month/year) 
18/04/1997 



International Patent Classification (IPC) or national classification and IPC 
G01N21/47 



Applicant 

LEIRFALL, Lasse 



1 , This International preliminary examination report has been prepared by this Internationai Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



citations and explanations suporting such statement 



Date of submission of the demand 
16/11/1998 


Date of completion of this report 

1 1. 05. 99 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
^ D-80298 Munich 
jg/' Tel. (-m;9-89) 2399-0 Tx: 523656 epmu d 
Fax: (+49-89) 2399-4465 


Authorized officer ^^^^^jSiSEg^ 

Thomt ,M (l ^ l) 

Telephone No. (+49-89) 2399 26 1 0 



Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/NO98/001 21 



I. Basis of th r port 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articfe 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -8 as originally filed 

Claims, No.: 

1-13 as originally filed 

Drawings, sheets: 

1 /4-4/4 as originally filed 

2. The amendments have resulted In the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70,2(c)): 

4. Additional observations, If necessary: 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/NO98/001 2 1 



V. Reasoned statement under ArticI 35(2) with r gard to nov Ity, inventive st p or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-13 

No: Claims 

Inventive step (IS) Yes: Claims 1-13 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-13 

No: Claims 



2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 2) (January 1994) 



INTERNATIONAL PRELIMINARY International application No. PCT/N 098/001 21 

EXAMINATION REPORT - SEPARATE SHEET 



ad Section V 

1. The common concept linking the independent claims 1, 2, 6, 9, 10 and 1 1 is to 
make use of a measuring device for monitoring dust in an electrical consumer 
appliance. 

2. Since none of the available prior art documents cited in the International Search 
Report reveals any means for monitoring dust in any such appliances, the subject- 
matter of claims 1, 2, 6 9, 10 and 1 1 is novel (Art. 33(2) PCT). 

3. The arguments of the Applicant supporting the inventive merit of said concept 
(see 1 and 2 of the description) have been adopted. Thus, in view of that none of 
the available prior art even hints to the provision of measuring dust in any 
household environment whatsoever and since the problem of detecting the 
building up of dust in e.g. TV-sets, stoves, etc. apparently may be considered to 
constitute a long felt need, the concept of using a measuring device for monitoring 
dust in consumer appliances as defined by the independent claims must therefore 
be held to involve an inventive step. For said reasons the independent claims 1 , 2, 
6, 9, 10 and 1 1 fulfil the requirements of Article 33(3) PCT. 

4. The requirement of Article 33(4) PCT as to industrial applicability is also fulfilled 
for all independent claims. 

5. The dependent claims on file define advantageous embodiments depending on 
the independent claims. Thus, dependent claims 3, 4 - 8, 12 and 13 do also fulfil 
the requirements of Articles 33(2), (3) and (4) PCT. 
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CT 



REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



k« For receiving 



Intemauon 



ES^^lS / 0 0J 2 1 



1 7 APR. 1998 fo cuPxs) 

International FiHng Date ^ f 



Patcntstyret 

STYRFT rOU I)I;T IXniSTIUI'LLR RETTSVERN 
Name of nxeiving^ffl^ff <a^>W:iVlt^et^«i^ 



Applicant's or agent's file reference 

(^desirtd) (12 chanaen maxunum) AF/8525 6 



Box No. I TITLE OF INVENTION 

MONITORING DUST DEPOSITION 



Box No. II APPLICANT 



Name and address: (Family name followed by given name: for a legal entity, full official designation. 
Vie address must include postal code and name <y country. The country of the address indicated in this 
Box u the applicant's State (i,e. cottmry} of residence if no State of residence is indicated below.) 

LEIRFALL, Lasse 
Solbakken 
4790 Lillesand 
Norway 



Stale (i.e. country) of nationality: 
Norway 



This person is applicant 
for the purposes of: 



l^j This person is also inventor. 



Telephone No. 



Facsimile No. 



Teleprinter No. 



State (i.e. country) of residence: 
Norway 



r~3g all designated all designated States except 

I 1 States I i the United Stales of Amenca 



□ the United States | 1 the States indicated in 
of America only 1 I the Supplemental Box 



Box No, m FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



Name and address: (Family name followed by given name: for a legal entity, full official designation. 
Vie address must include postal code and name of country. The country of the address indicated in this 
Box IS the applicant's State (i.e. country) of residence if no State <f residence is indicated below.) 



State (i.e. country) of nationality: 



This person is: 

I I applicant only 

I j applicant and inventor 

I 1 inventor only {ff this check-box 
* ' is maked do not fm in below.) 



State (i.e. country) of residence 



This person is applicant | | all designated ( | all designated Slates except | 1 the United States | 1 the Slates indicated 

for the purposes of: I I States I i the United States of Anoenca 1 I of America only I I the SupplemcniaJ B 



Box 



I 1 Further applicanu and/or (further) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby/has been appointed to act on behalf 
of the applican.t(s) before the competent International Authorities as: 



I X I agent [ | common representative 



Name and address : (Family name followed by given name: for a legal entity, full official designation. 
The address must include postal code and name of country.) 



FRIBERG, Arild 
BRYN & AARFLOT A/S 
P.O^BOX 449 SENTRUM 
N-0104 OSLO 
NORWAY 



Telephone No. 

22 00 31 00 



Facsimile No. 

22 00 31 31 



Teleprinter No. 

19168 arflot n 



□ Mark this check-box where no agent or common representative is/has been appointed and the space above is used instead lo 
indicate a special address to which correspondence should be sent. 
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Box N .V DESIGNATION OF STATES 



The foUowing dcsignatiom are hereby made under Rule 4.9(a) (mark the appUcable check-boxes: at Uast one must be marked): 
Regi nai Patent 

la AP AIUPOPatent:GHGhana,GMGambia.iaEKenya,I^Lcsotho,MWMalawi,SDSud^^^ 

ZW Zimbabw , and any other State which is a Contracting State of the Harare Protocol and of the PCX 
13 EA Euraaan Patent: AM Arinenia, AZ Azerbaijan, BY Belarm, KG Kyrgyzstan, KZ Ka^sU^ 

Moldova, RU Russian Federation, TJ Tajikistan. TM Turkmenistan, and any other State which is a Contracting btate 
of the Eurasian Patent Convention and of the PCT ( ^Cj^ C> ir^<fl>ox ^ ^ 

m EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and U 

ESSp^FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland^ IT 

NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contractmg State of the European Patent 
Convention and of the PCT 

rS OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI C6ted' I voire, CM Cameroon. 

GAG^nGN Guinea, ML MaU, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State 
which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, specify 

on dotted tine) 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 
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AL 
AM 
AT 
AU 
AZ 
BA 
BB 
BG 
BR 
BY 
CA 



Albania 

Armenia 

Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 
Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

Cuba 

Czech Republic 

Gemiany 

Denmark 

Estonia 

Spain 

Finland - 

United Kingdom 

Georgia 

Ghana 

GM Gambia 

GW Guinea-Bissau 

HU Hungary 

Indonesia 

Israel 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



CU 

CZ 

DE 

DK 

EE 

ES 

FI 

GB 

GE 

GH 



ID 

IL 

IS 

JP 

KE 

KG 

KP 



cs 

E] 
EI 
El 

m 
eg 

m 
la 
la 

eg 

El 
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El 
03 

m 

El 



LT Lithuania 
LU Luxembourg 
LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 



MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 
SE Sweden 
SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turianenistan 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine 

UG Uganda 

US United States of America . 



UZ 
VN 
YU 



Uzbekistan 
Viet Nam . 
Yugoslavia 



ZW Zimbabwe 



KR 
KZ 
LC 
LK 
LR 
LS 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 
Liberia 
Lesotho 



Check-boxes reserved for designating States (for the pujES^^i*^^ 
a national patent) which have become party to the PCT after 
.issuance of this sheet: 




(23 L5 Lesotno ^ ^ 

In additi n to the designations made ab ve, the applicant also makes under Rule 4.9(b) all designations which wouldbT K^rmin ed 

"^^l^^^^T^s^^ d esignations are subject toconfirmati^^ 

beforTtiie expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of thatume 
limit. (ConfirLion of a designation consists of the filing of a notice specifying that designation and the payment of the designation and confirmation 
fees. Confirmation must reach the receiving Office within the I $ -mo nth time limit.) ^ , 
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Box No. VI PRIORITY C 

The priority of ihetollowing e: 


Pmther priority claims are indicated in the Supplemental Box (~] H 

irlier applicat!on(s) is hereby claimed: ' ' " 


Country 

a ft which, or for whirh th» 

application was filed) 


Fitino rtit«»' 

t 1111 KJiXVZ 

(day/month/year) 


Application No. 


utrice or iihng | 
(only for regional or 
tnternational applicatianEEi 


item(l) 

w CI y 


(18.04 97^ 

18 April 1997 


97. 1822 




item (2) 








Item (3) 









Zli'^l.^'^r^fe^^^^^^^^ '> I- ^ ,He Office .HicH for ,He pur^..s of ,He presen, 



intemaiion 



Box No. VU INTERNATIONAL SEARCHLNG AUTHORITY 



822 



BoxNo.Vin CHECK LIST 



This international application contains 
the following number of sheets: 

1. request " 

2. description 

3. claims 

4. abstract 

5. drawings 



Total 



17 



sheets 



Figure No. lb 



This international application is accompanied by the item(s) marked below 
I. I I separate signed - ' — • 

I — I power of attorney 

2 I — I copy of general 
I I power of attorney 

3, I I statement explaining 
I 1 lack of signature 

4 I I priority document(s) 
I I identified in Box No. VI 



5- I I fee calculation sheet 

6. I I separate indications concerning 

I I deposited microorganisms 

7 I I nucleotide and/or amino acid 

• I — I sequence listing (diskette) 

8- [x] oih^T (specify): 

Copy of Official Action 



" '''' --'^-y '^V- gi!£i,^ >^-^'cA . He person si.ns j if such capaary is ot.,ous from reading the request, 

Cand. real. Arild Fi^b^^zS-^ 

I firma ^.--^"^ / 

Bryn & AarfloV^ / 

Kong#nsgt. 15 (i 
. ^ 0153 0»lo 1 



1. 



Date of actual receipt of the purported 
mtemationai application: 



For receiving Office use only 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 



t7 APR. t998 Cn oL^f^) 



4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5. International Searching Authority ^ , 
specified by the applicant: ISA ( 



□ Transmittal of search copy delayed 
until search fee is paid 



2. Drawings: 
PCf 'received: 



□ 



not received: 




For International Bureau use < 

J5 

Form PCT/RO/101 (last sheet) (January 1 994; reprint July 1997)" 



See Notes to the request fonn 
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INDIKERING AV ST0VAVSETNING 

Foreliggende oppfinnelse angar indikering av en forurenset, tilsmusset 
eller brannfarlig tilstand pa grunn av nedslagsstov. Mer spesielt er oppfinnelsen 
rettet mot en ny anvendelse av stovdeteksjonsutstyr for varsling om tilstede- 
vaerelse eller mengde av st0v eller fine partikler pa en flate i et apparat. 

En hovedhensikt med en indikator for nedslagsstov er forebyggelse av 
brann og eksplosjoner. En kan imidlertid se flere viktige hensikter, f.eks. a) det a 
kunne hindre spesiell lukt i forbindelse med st0v/partikkelansamlinger, b) det a 
kunne forbedre effekten pa f.eks. kjoleaggregater ved a forebygge store 
stovansamlinger pa kjoleribber, hvilket svekker varmevekslingsevnen. c) generell 
bedring/effektivisering av renholds/service/vedlikehoidsprogrammer, dvs. lettere 
konstatering av behov for rensing, d) det a kunne holde viktige parametere ved 
elektriske/elektroniske apparater innenfor gitte toleranser. 

Generelt er det kjent a male st0v- og partikkelansamlinger, men slike 
malinger foretas typisk i industriell- eller forsknings-sammenheng. F.eks. viser 
US patent nr. 4,793,710 en fremgangsmate for maling av stovlag 1 kullgruver, 
basert pa en optisk teknikk, og US patent nr. 5.412,221 angar ogsa en optisk 
malemetode for sma partikkelavsetninger ("fallout") i forbindelse med rom- 
forskning. US patent nr. 5,229,602 omhandler en optisk metode for deteksjon av 
forurensningslag spesielt pa gjennomsiktige flater (lykteglass, frontvindu) pa 
kj0ret0yer. 

Foreliggende oppfinnelse baserer seg imidlertid pa et behov for sikring av 
liv, helse og verdier ogsS i normale forbrukermilj0er, og da basert pa l0sninger 
som kan masseproduseres for en billig penge, spesielt slik at male- og 
fremvisningsutstyr kan integreres i et apparat som er vanlig i et slikt normalt 
forbrukermilj0. 

I et forbrukermarked som omfatter produkter av typen TV-apparater, audio- 
og videoapparater, st0rre husholdningsapparater som kjoleskap. komfyrer etc., 
sma husholdningsapparater som kaffetraktere etc., apparater for personlig pleie, 
dataprodukter som PC'er og tilleggsutstyr til slike, elektriske installasjoner i 
bolighus, slik som sikringsbokser/tavler. panelovner, lamper osv., ses det at en 
st0vindikator kan vaere av stor interesse, ogsa i forbindelse med de allergi- 
problemer som mange personer lider av. En god pivisning av st0vansamling i en 
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allergikers naermilj0 kan gi godt grunnlag for p^visning av effektiviteten av 
eventuelle mottiltak, eller gi grunnlag for igangsettelse av slike mottiltak. 

Nar det gjelder vanlig rengjoring, kan selvfolgelig ogsa en stovindikator 
ifolge oppfinnelsen vaere et hjelpemiddel, ganske enkelt til S fastsia behovet for 
vanlig rengjoring. 

Nar man i hervaerende beskrivelse av oppfinnelsen, samt 1 patentkravene 
benytter ordet "stov". tenker man seg stov av forskjellige typer, fine partikler, 
smuss osv. Et utgangspunkt er at det smuss det her dreier seg om, er 
nedslagssmuss av partikler som i en viss tid kan sveve i luften. Innenfor begrepet 
stov kan man forovrig skiile mellom husstov, industristov og trafikkstov. Husstov 
er en blanding av stoffibre (ulike former for stoffer slik som bomull), og pollen 
(ulike former for pollen, dvs. korn, gress, blomsterstov etc.). Industristov er 
forskjellige typer avfallsstoffer som slipestov fra tre og metaller, samt andre 
avfallsstoffer (forurensning). Trafikkstov er en blanding av asfalt, eksos og 
forskjellige former for gasser (forurensning). 

Hensikten med oppfinnelsen er saledes a gi varsling/indikasjon vedrorende 
ansamling av stov pa viktige steder for forbrukere, og ifolge oppfinnelsen er dette 
muliggjort gjennom en anvendelse av den type som defineres i de vedfoyde 
patentkravene, 

I det folgende skal oppfinnelsen belyses naermere ved gjennomgaelse av 
visse utforelseseksempler, og det skal i denne forbindelse vises til de vedfoyde 
tegningene, hvor 

fig. 1a og 1b viser skjematisk en stovmaler av optisk type, sett ovenfra og 
fra siden, 

fig. 2 viser et kretsskjema for en optisk detektor som benyttes i stovmaleren 
vist i fig. 1a og lb, 

fig. 3a og 3b viser en stovmaler av termisk type, sett ovenfra og fra siden, 

fig. 4 viser et kretsskjema for en detektor i forbindelse med den termiske 
stovmaleren vist 1 fig. 3a og 3b, og 

fig. 5 viser en stovmaler som kan anvendes ifolge oppfinnelsen, pa sin 
mest generelle form. 

En konkret anvendelse ifolge oppfinnelsen er, som nevnt ovenfor, i 
forbindelse med deteksjon og varsling vedrorende stovansamling i et TV-apparat. 
De utforelser som nS skal omtales med henvisning til tegningen, tenkes satt inn i 
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en slik sammenheng, men det understrekes igjen at ogsa andre forbruker- 
apparater er aktuelle. som tidligere forklart. I fig. 1a og 1 b er vist et skjematisk 
opplegg for en st0v-maler som skal kunne monteres inne i et TV-apparat. En 
plate 2, som fortrinnsvis er anordnet horisontalt, vil etterhvert oppsamie stov og 
partikler som avsettes fra luftrommet over platen. Ved venstre ende av platen 2 er 
det anbrakt en lyskilde 1 . som sender lys pa en slik mate at det brer seg i det 
minste langsetter platens 2 overside, og i tillegg i et rom over platen som antas 
ikke S inneholde noe st0v, dvs. i sapass hoyde over platen at det er usannsynlig 
at et stovlag noen gang skal kunne vokse sa hoyt. De to hovedsakelige 
lysbanene fremgar av fig, 1b, dvs. to lysbaner angitt ved hjelp av to divergerende, 
stiplede strek-par. (Lys kan selvfolgelig bre seg ogs^ utenfor disse retningene, 
men dette er da lys som ikke blir brukt til noe i forbindelse med selve malingen.) 

En skjerm 3 sorger for a danne et skille mellom de to aktuelle lysstralene, 
som benevnes A og B, dvs. A i stovlags-omradet. B i luftrommet over stovlaget. 

Slik det fremgar av fig. la. er det gunstig a la lysstralen vaere bred, eller a 
bre seg ut slik som vist i figuren, langs stovlaget, for a 0ke malingens folsomhet 
og gjore usikkerheten mindre. En linse 4 samler begge de to straledelene A og B 
til hvert sitt deteksjonsomrade, hvor to separate detektorer 6, 7 maler lysintensi- 
tetene. Linsen 4 kan vaere en normal samlelinse. eller slik som indikert pa figuren, 
en sylindrisk linse, idet det kan vaere tilstrekkelig i fokusere lyset i horisontal- 
planet. Det vil vaere gunstig & bygge inn begge detektorer 6, 7, linsen 4 og 
skjermen 3 i en tett boks 5, i figuren indikert ved stiplede streker. 

Intensiteten av lysstrSle A vil reduseres nSr stovtykkelsen pa platen 2 
vokser, mens referanselyset i strale B ikke vil bli pavirket av dette stovlaget. Stov 
pa lyskilden 1 vil dempe begge straler like mye. Man kan justere den registrerbare 
stovtykkelsen mekanisk ved ^ tilpasse hoyden av lysspalten mellom skjermen 3 
og platen 2. Oversiden av platen 2 bor vaere matt, for at man skal unnga reflek- 
sjoner. Som nevnt, er det gunstig § ha en lysstrSle med en viss bredde i 
horisontalplanet, og dette kan eksempelvis oppnas ved en (ikke vist) linse mellom 
lyskilden og planet 2, eller ved at lyskilden gir fra seg en relativt bred strale slik 
som vist i fig. 1a. 

NSr det sa gjelder den elektriske/elektroniske siden av saken, vises det til 
fig. 2. som viser en greit realiserbar utforming av de elektriske kretsene som er 
nodvendige i tilknytning til oppstillingen i fig. la/lb. Lyskilden 1 er vist i en enkel 
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krets til venstre i figuren. som en lysdiode (LED), og i deteksjonskretsen til hoyre 1 
figuren, vises detektorene 6 og 7 som fototransistorer enkelt oppstilt for a gi 
inngangssignaler til en differensialforsterker 8. (Det er ogsa mulig a benytte 
fotodioder.) Etterhvert som stovtykkelsen oker. og altsa strale A svekkes. 
forrykkes forholdet mellom de to spenningene inn pa differensialforsterkeren, og 
utgangsspenningen fra differensialforsterkeren 8 vil f.eks. oke. Dette detekteres 
ved hjelp av komparatoren 9, som sammenligner med en fast referansespenning 
tatt fra en enkel spenningsdeler. Dersom utgangen fra komparatoren 9 
overskrider en viss spenning, tennes alarm-lysdioden 10, og dette representerer 
en mulig indikasjon av at en uonsket stovlagstykkelse er n^dd. 

Elektronikken etter fotodetektorene 6, 7 vil i realiteten vaere avhengig av 
hvordan den eventuelle stovregistreringen skal indikeres, dvs. om det. slik som 
her vist, skal forega tenning av en lysdiode, om en maleverdi skal fremvises pS et 
display, eller eventueit pa en TV-skjerm, eller en spesiell indikasjon kan ogsa 
vaere a kutte forsyningsspenningen til TV-apparatet. 

I det viste eksempelet markeres altsa nadd stovgrense ved a tenne en 
lysdiode, og ved a gi ut et logisk hoyt signal pa utgangen. Det er imidlertid fulit 
mulig a gradere alarmen til angivelse av flere stovtykkelser, men dette krever da 
en noe annerledes kretslosning enn den viste. 

Dersom detektoren skal sta 1 et omrSde der det slipper inn lys, bor lyskilden 
1 moduleres, slik at mottakerdelen kan AC-kobles, noen slik losning er heller ikke 
vist pa tegntngene. Losningen med en modulert lyskilde vil selvfelgelig ha en litt 
hoyere kostnad. 

Rent prinsipielt vil det selvfolgelig ogsS vaere mulig a sende lys "pa tvers" 
av stovlaget, altsi i fig. 1b med en lyskilde som stSr over platen 2, fortrinnsvis med 
et lysstrale-ekspanderende element 1 form av en linse, med gjennomsiktig eller 
reflekterende plate 2, og med deteksjon under eller over platen henholdsvis. En 
referansemaling mi da foretas pa annen mate, f.eks. med en detektor tilknyttet 
lyskilden i stovfri sammenheng, dvs. innebygget sammen med lyskilden. 

Forsok som er utfort i henhold til den iosning som vises i fig. la, lb og fig. 
2, viser at lyset som gar langs stovfiaten, vil dempes tilnaermet proporsjonalt med 
stovtykkelsen. Forsokene indikerer videre at stovlagets tetthet har liten betydning 
med denne deteksjonslosningen. 
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Helt andre maleteknikker enn optisk deteksjon kan ogsS benyttes nar det 
gjelder deteksjon av stovbelegg, og i fig. 3a og 3b vises en termisk detektor for 
samme formal. Prinsippet som her benyttes. bygger pa at et stovbelegg vil virke 
isolerende, slik at temperaturen i en oppvarmet flate vil oke med okende stov- 
tykkelse. For a oppni sikker deteksjon, bor det benyttes en referansemaling mot 
et punkt som ikke er avhengig av stovbelegget. 

Den termiske detektoren bygges opp pa et isolerende underlag D for a 
holde varmetapet minst mulig den veien. Varmeelementer kan vaere to parallell- 
koblede motstander 11 og 12, som i fig. 3a, som viser detektoren ovenfra, er 
plassert pa henholdsvise kjoleflater 15 og 16. Kjoleflaten 15 er selve stovsen- 
soren, som etterhvert skal belegges med stov, mens kjoleflaten 16 er en 
referanse. Kjeleflaten 16 gjores ufolsom for st0v ved a dekke den med et ikke 
altfor tykt isolasjonslag E. Det er her en hensikt at den termiske motstanden 
gjennom isolasjonslaget E skal vaere vesentlig h0yere enn den termiske 
motstanden i et stovbelegg, slik at et slikt stovbelegg ikke pavirker utstralingen fra 
kjoleflaten. For likevel a oppna tilstrekkelig kjoling, gjores denne flaten relativt 
stor. 

Som temperaturfolere 13 og 14 benyttes fortrinnsvis termistorer. (Andre 
typer folere er selvfolgelig ogsa aktuelle, f.eks. termoelementer.) Stovsensoren, 
dvs. kjoleflaten 15, vil fS redusert kjoleeffekt nar den etterhvert dekkes med et 
stovlag, slik at temperaturen i termofoler 13 vil vaere en funksjon av stovtykkelsen. 
Temperaturen i termofoleren 14 vil derimot holde seg i hovedsak konstant, selv 
om stov legger seg oppa isolasjonslaget E. 

Inne ved termofolerne 13 og 14 bor temperaturen vaere vesentlig hoyere 
enn romtemperatur. Dette oppnas ved a tilfore tilstrekkelig effekt (ca. 1-5 watt), 
og a isolere over termofolerne og varmeelementene (isolasjonslag C). De fysiske 
dimensjonene kan vaere ca. 5 x 5 cm. og med storste hoyde ca. 2 cm, se fig. 3b. 

Et eksempel pS et kretsskjema tilknyttet den termiske detektoren som er 
vist skjematisk i fig. 3a og 3b, fremgir av fig. 4. I eksempeiet pa fig. 4 er den 
avsluttende del av deteksjonskretsen ganske Ilk det som fremgikk av fig. 2 ved- 
rorende den optiske deteksjonskretsen, dvs. fra differensialforsterkeren 17 
gjennom komparatoren 18 og ut til en alarm-lysdiode 19. Fototransistorene 6 og 7 
i fig. 2 er imidlertid byttet ut med termistorer 13 og 14 i fig. 4, for avgivelse av 
signalspenninger inn til differensialforsterkeren 17. Hver av termistorene 13 og 14 



r#r/NO 9 8 / 0 0 1 2 1 



6 

inngar i en spenningsdeler sammen med motstander, henholdsvis R2 og R1. 
Varmeelementene 1 1 og 12 inngar i en separat, enkel parallell-krets. 

Alle motstander i den viste kretsen, innbefattende varmeelementene, bor 
ha toleranse 1% eller bedre, mens noyaktigheten pa forsyningsspenningen U ikke 
er kritisk. 

Begge de beskrevne losningene for deteksjon av stovlag-tykkelse er enkle, 
og totalpris i storproduksjon kan forventes a ligge under kr. 10 i begge alternativer, 
idet den termiske losningen vil vaere billigst. 

En ytterligere mulighet for deteksjon av et stovlag, er en mekanisk avfoling, 
som kan vaere basert pa et strekk- eller et trykkprinsipp. Strekkprinsippet er 
basert pa boying av en plate pa grunn av stovtyngden. I et slikt tilfelle kan en 
strekklapp vaere selve foleren. Nar trykkprinsippet benyttes, registrerer en 
trykksensor under en oppsamlingsflate vekten av stovlaget, dvs. det overtrykk 
som etter hvert kommer i tillegg til det innledende trykk pa grunn av selve 
flatens/platens tyngde. 

Uavhengig av hva slags type sensor som benyttes, vil normalt et signal fra 
sensoren matte forsterkes, dvs. den forsterker som folger etter, skal registrere 
Strom eller spenning fra sensoren, og tilpasse nivaet til fremvisningsenheten, som 
kan vaere av forskjellige typer. For a kunne male relativt. bor forsterkeren vaere en 
differensialforsterker med sensor i en malebro. 

Nar det gjelder fremvisningsenheten, kan denne vaere av flere forskjellige 
typer, Slik som vist i fig. 2 og fig. 4, foregar fremvisningen ved hjelp av en enkel 
lysdiode, som altsS tennes nar stovlaget fSr en viss tykkelse. Det er selvfolgelig 
ogsa mulig med et display av mer avansert type, f.eks. for fremvisning av hvor tykt 
st0vlaget egentlig er, malt i en passende enhet. Et syv-segment type display, eller 
et intelligent display kan da benyttes. Ytterligere muligheter er at fremvisnings- 
enheten kan styre en strombryter for a sIS av det aktuelle apparatet dersom 
stovtykkelsen overstiger en kritisk verdi. Ytterligere muligheter er tilkobling til en 
monitorskjerm med mulighet for tekst pa skjermen. Denne sistnevnte losningen 
kan f.eks. vaere aktueli dersom stowarsleren skal vaere innebygd pS integrert 
mate i et fjernsynsapparat eller en datamonitor. 

I dette sistnevnte tilfelle, er det gunstig S lage stowarsleren som en egen 
enhet, eller eventuelt som en integrert del av et apparat. Dersom stowarsleren 
lages som en egen enhet, m§ den egne seg til ettermontering. Som en integrert 
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del, vil den innga som et produksjonselement i et apparat, f.eks. et TV-apparat, og 
som tidligere nevnt. eventuelt til en svaert billig pris. 

Spenningsforsyningen kan vaere standardisert f.eks. til 5.0 volt. Denne 
spenningen skal kunne variere innenfor et gitt omradQ, uten a pavirke stov- 
varslerens palitelighet. 

Som tidligere nevnt er det gunstig a basere stovsensoren pa relative 
malinger, slik at ytre, falske pavirkninger ikke skal forstyrre. 

Rent generelt er det viktig & understreke at den "varsling" som skal skje, 
kan forega pa forskjellige mater. Slik som nevnt ovenfor, ser en lettest for seg en 
lysindikator pa en eller annen form (en ytterligere slik indikator kan vaere en enkel. 
lysende angivelse med farge som avhenger av stovmengden), men det kan vaere 
aktuelt ogsa S benytte et akustisk signal, dvs. en eller annen form for lydavgivelse, 
og en tekst-angivelse, f.eks. som nevnt i forbindelse med TV-apparat/dataskjerm 
ovenfor, er en viktig mulighet. En ser selvfolgelig ogsa for seg en kombinasjon av 
disse angivelsesmiter. 

Det synes ogsa gunstig i visse anvendelser, med en mulighet for at 
displayet kan gi informasjon om at systemet fungerer, og at det er i drift. 

I fig. 5 vises en stovmaleanordning pa sin mest generelle form, slik som 
omtalt foran. dvs. uavhengig av det fysiske maleprinsippet som kan vaere optisk, 
termisk, vektbasert, ultralydbasert. eventuelt basert p^ maling av elektriske 
egenskaper som resistans, kapasitans osv. Absorpsjon/svekning av annen type 
straling enn optisk og ultralyd-striiling kan tenkes, f.eks. radioaktiv straling med 
stralingskilde a la den som benyttes i rokdetektorer. I figuren omfatter altsi 
"stovsensoren", som normalt vil ha behov for en spenningsforsyning. en eller 
annen slik sensortype som kan avgi et signal som avhenger av stovmengden som 
males. Signalet gar til en forsterker. som leverer et utsignal videre til en display- 
enhet og eventuelt til en alarmenhet Displayenheten kan gjerne omfatte eller 
vaere knyttet til en monitbrskjerm. og den kan eventuelt vaere pislagbar med en 
bryter. 
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PATENTKRAV 

1. Anvendelse av en maleanordning (1, 6-9; 11-14. 17, 18) for maling av en 
parameter som angir avsatt stovmengde pa en flate, samt av en indikator (10, 19) 
signalmessig forbundet med maleanordningen for angivelse av en indikasjon for 
parameteren, 

for indikering av en forurenset, tilsmusset eller brannfarlig tilstand i et elektrisk 
forbruker-apparat, f.eks. et TV-apparat. 

2. Anvendelse av en optisk maleanordning (1 , 6-9) for maling av svekning av 
en lysstrale (A) som sondes gjennom en stovmengde avsatt pi en flate, samt av 
en indikator (10) forbundet med maleanordningen (1 , 6-9) for angivelse av en 
maleverdi som er en funksjon av svekningen, 

for indikering av stovtykkelse i et elektrisk forbruker-apparat, f.eks. et TV apparat. 

3. Anvendelse ifolge krav 2, 

hvor den gjennomgaende lysstralens (A) utgangsintensitet sammenlignes med 
intensiteten av en referanselysstrale (B) som gar utenom stovmengden. 

4. Anvendelse Ifoige krav 2 eller 3, 

hvor lysstralen (A) sendes pi langs gjennom stovlaget, eventuelt som en 
divergent eller ekspandert strale for okning av malefolsomheten, og som da 
eventuelt fokuseres mot en fotodetektor (7) med en linse (4) plassert etter flaten. 

5. Anvendelse ifolge krav 2 eller 3, 

hvor lysstralen sendes hovedsakelig pa tvers av stovlaget, eventuelt med 
refleksjon mot den underliggende flaten slik at stovlaget passeres to ganger for 
deteksjon. 

6. Anvendelse av en termisk maleanordning (11-14, 17, 18) for maling av 
varmeisolerende evne for en stovmengde avsatt pa en flate, samt av en indikator 
(19) forbundet med maleanordningen for angivelse av en maleverdi som er en 
funksjon av den varmeisolerende evnen. 
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for indikering av stovtykkelse i et elektrisk forbruker-apparat, f.eks. et TV-apparat. 

7. ^ Anvendelse ifelge krav 6, hvor temperatur males ved hjelp av en 
temperaturfoler (15) i en gjenstand som er termisk tett knyttet til flaten, idet 
gjenstanden (15) tilfores varme med et varmeeiement slik at flaten avgir varme- 
straling, hvilken avgivelse avhenger av stovlagets tykkeise. 

8. Anvendelse ifolge krav 7, hvor temperatur ogsa males i en referanse- 
gjenstand (16) som ikke utsettes for stovbelegning, pa tilsvarende mate som i 
gjenstanden (15), idet gjenstanden (15) og referansegjenstanden (16) tilf0res 
kjente, eventuelt like, effekter, og en sammenligning mellom de malte tempera- 
turer utgjor basis for anvist maleverdi fra indikatoren (19). 

9. Anvendelse av en ultralydmaler for maling av svekning av ultralydenergi 
som sendes gjennom en stovmengde avsatt pS en flate, samt av en indikator 
forbundet med ultralydmaleren for angivelse av en maleverdi som er en funksjon 
av svekningen, 

for indikering av stovtykkelse i et elektrisk forbruker-apparat. f.eks. et TV-apparat. 

1 0. Anvendelse av en trykkseinsor for maling av overtrykk frembrakt av en 
stovmengde avsatt pa en flate, samt av en indikator forbundet med trykksensoren 
for angivelse av en miileverdi som er en funksjon av overtrykket, 

for indikering av stov-vekt i et elektrisk forbruker-apparat, f.eks. et TV-apparat. 

1 1 . Anvendelse av en strekksensor for maling av boyningsgrad for en plate 
som utsettes for tyngden av en stovmengde avsatt pa en flate pa platen, samt av 
en indikator forbundet med strekksensoren for angivelse av en mSleverdi som er 
en funksjon av boyningsgraden, 

for indikering av stov-vekt i et elektrisk forbruker-apparat, f.eks. et TV-apparat. 

12. Anvendelse ifolge et av kravene 2-1 1 . hvor indikatoren fremvlser 
kontinuerlig en maleverdi pa en analog skala eller ved digital fremvisning. 
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13. Anvendelse ifolge et av kravene 2-1 1 , hvor indikatoren angir overskridelse 
av en terskelverdi for maleverdien ved a avgi et varselsignal som kan vaere av 
optisk eller akustisk type, eventuelt begge deler. 
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SAMMENDRAG 

En fremgangsmate og en anordning for indikering av en forurenset 
eller brannfarlig tilstand i at apparat eller et anl^gg. baserer seg pa maling 
av avsatt stovmengde pa en flate i apparatet/anlegget. En maleanordning 
av optisk, termisk eller mekanisk type er signalmessig tilknyttet en indikator 
som fremviser en verdi eller angir en indikasjon for en parameter tilknyttet 
den avsatte stovmengden. 




Figur la Diistdetektor from top 




Figur lb Diistdetektor from side 




Figiir 2 Schematic diagram for optisk detector 
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MONITORING DUST DEPOSITION 

The present invention relates to monitoring a contaminated, dirty or 
inflammable condition caused by fallout dust. More specifically, the invention is 
directed to a new use of dust detection equipment to give warning of the presence 
or amount of dust or fine particles on a surface in an appliance. 

A main purpose of an indicator for fallout dust is the prevention of fire and 
explosions. However, one may envisage several important purposes, e.g. 

(a) being able to prevent particular odour related to dust/particle accumulations. 

(b) being able to improve the efficiency of e.g. cooling units by preventing large 
accumulations of dust on cooling ribs, such accumulations impairing heat 
exchange capability, (c) general improvement/ increasing efficiency of 
cleaning/service/maintenance programs, i.e. demonstrating more easily a need for 
cleaning, (d) being able to maintain important parameters for electrical/electronic 
apparatuses within given tolerances. 

In general it is previously known to measure dust and particle accumu- 
lations, however such measurements are typically made in industrial or research 
related environments. US patent no. 4.793,710 discloses e.g. a method for 
measuring dust layers in coal mines, based upon an optical technique, and US 
patent no. 5,412.221 also relates to an optical measuring method for small particle 
depositions ("fallout") in connection with space research. US patent no. 5.229.602 
discloses an optical method for detecting contamination layers particularly on 
transparent surfaces (headlight glass, windshield) on vehicles. 

However, the present invention is based on a need for safeguarding life . 
health and property also in a normal consumer environment, and then based upon 
solutions that can be mass produced at a low cost, especially in such a manner 
that measurement and display equipment can be integrated in an appliance that is 
usual in such a normal consumer environment. 

In a consumer market that comprises products of the type TV sets, audio 
and video appliances, larger domestic appliances like refrigerators, stoves, etc.. 
small domestic appliances like coffee makers etc.. personal care appliances, 
computer products like PC's and additional equipment for such products, electrical 
installations in dwelling units like fuse boxes/panels, electric radiators, lamps etc.. 
it is clear that a dust monitor may be of large interest, also in connecfion with the 
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allergy problems from which many people suffer. A good indication of dust 
accumulation in the close environment of an allergic subject may provide a good 
basis for demonstrating the efficiency of possible counter measures, or provide a 
basis for starting such counter measures. 

As regards ordinary cleaning, a dust monitor in accordance with the 
invention can of course also be an aid quite simply in demonstrating the need of 
ordinary cleaning. 

When the word "dust" is used in the present description of the invention, 
and in the patent claims, one has in mind dust of different types, fine particles, dirt 
etc. A starting point is that the dust in question is fallout dirt consisting of particles 
that may hover some time in the air. Additionally, within the concept of dust, it is 
possible to distinguish between house dust, industrial dust and traffic dust. House 
dust is a mixture of fabric fibers (various forms of fabrics like cotton), and pollen 
(different forms of pollen, i.e. grain, grass, flower pollen etc.). Industrial dust is 
various types of waste products like grinding dust from wood and metals, and 
other waste products (contamination, pollution). Traffic dust is a mixture of 
asphalt, exhaust and different types of gases (pollution). 

Hence, the purpose of the invention is to provide a waming/indication 
regarding accumulation of dust in important positions for consumers, and in 
accordance with the invention this has been achieved through a use of the type 
defined in the appended patent claims. 

In the following the invention shall be illuminated further by examining 
certain exemplary embodiments, and in this connection A is refenred to the 
appended drawings, where 

figs. 1a and 1b show schematically a dust meter of optical type, in views 
from above and from the side, 

fig. 2 shows a circuit diagram for an optical detector used in the dust meter 
shown in figs. 1a and lb. 

figs. 3a and 3b show a dust meter of thermal type, in views from above and 
from the side. 

fig. 4 shows a circuit diagram for a detector in connection with the themial 
dust meter shown in figs. 3a and 3b, and 

fig. 5 shows a dust meter that can be used in accordance with the 
invention, in its most general fomn. 
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A concrete use of the invention is, as mentioned above, in connection with 
detecting and giving warning regarding dust accumulation in a TV set. The 
embodiments now to be discussed with reference to the drawing are envisaged in 
such a connection, but it is emphasized once more that also other consumer 
appliances are of interest, as explained previously. In figs. 1 a and 1b appears a 
schematic layout for a dust meter that is mountable inside a TV set. A plate 2, 
preferably arranged horizontally will little by little accumulate dust and particles 
that are deposited from the air space above the plate. A light source 1 is an^anged 
at the left end of the plate 2, which light source emits light in such a manner that it 
propagates at least along the top side of the plate 2, and in addition in a space 
above the plate that supposedly does not contain any dust, i.e. in such a height 
above the plate that it is improbable that a dust layer will ever grow that high. The 
two main light paths appear in fig. 1b, i.e. two light paths indicated by means of 
two divergent pairs of broken lines. (Light may of course also spread outside 
these directions, but such light will not be of any use in connection with the actual 
measurement.) 

A screen 3 provides a division between the two light beams of interest, the 
two light beams being temned A and B, i.e. A in the dust layer area, B in the air 
space above the dust layer. 

As appears from fig. la, it is favourable to have a wide light beam, or 
making the light beam spread such as shown in the figure 1 , along the dust layer, 
in order to increase measurement sensitivity and to decrease uncertainty. A lens 
4 collects both beam parts A and B to respective detection areas, where two 
separate detectors 6, 7 measure light intensities. The lens 4 may be a nonnal 
convex lens, or, such as indicated in the figure, a cylinder lens, since it may be 
sufficient to focus the light in the horizontal plane. It will be favourable to build 
both detectors 6,7, the lens 4 and the screen 3 together inside a closed box 5, 
indicated in the figure by broken lines. 

The intensity of light beam A will be reduced when the dust thickness on 
plate 2 grows, while the reference light in beam B will not be influenced by this 
layer of dust. Dust on the light source 1 will attenuate both beams equally. It is 
possible to adjust the recordable dust thickness mechanically by adapting the 
height of the light slit between screen 3 and plate 2. The top surface of plate 2 
should be dull so as to avoid reflections. As mentioned, it is favourable with a light 
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beam having a certain width In the horizontal plane, and this can e.g. be achieved 
by means of a (not shown) lens between the light source and plane 2, or by 
making the light source emit a relatively wide beam such as shown in fig. 1a. 

Regarding the electric/electronic aspect of this matter, It is refenred to fig. 2 
which shows an easily realized design of the electrical circuitry that is necessary In 
connection with the configuration of fig. 1a/1b. The light source 1 Is shown in a 
simple circuit at the left in the figure, in the form of a light-emitting diode (LED), 
and In the detection circuit to the right in the figure, detectors 6 and 7 are shown 
as phototranslstors connected in a simple manner to provide Input signals for a 
differential amplifier 8 (it is also possible to use photodlodes.) As the dust 
thickness increases, and thereby beam A is attenuated, the ratio between the two 
voltage inputs to the differential amplifier is upset, and the voltage output forni the 
differential amplifier 8 will e.g. Increase. This Is detected by means of the 
comparator 9 which compares to a fixed reference voltage delivered by a simple 
voltage divider. If the output from comparator 9 exceeds a certain voltage, the 
alann light diode 10 is switched on. and this represents a possible Indication that 
an undesired thickness of the dust layer has been reached. 

The electronic circuitry after the photo detector 6,7 will in reality depend on 
how the possible dust recordai shall be indicated. I.e. if, such as shown here, a 
light diode shall be lit, if a measurement value shall be exhibited in a display, or 
possibly in a TV screen, or a special indication may also be cutting the supply 
voltage of the TV set. . 

Hence, In the shown embodiment, the exceeded dust limit Is marked by 
lighting a light diode, and by outputting a logic "high" signal. However, It is quite 
feasible to grade the alarm for Indicating several thicknesses of dust, but this will 
then require a somewhat different circuit solution than what has been shown. 

If the detector is to be located in an area where light can get in, the light 
source 1 should be modulated so that the receiver part can be AC coupled, such a 
solution has not been shown In the drawings either. The solution with a 
modulated light source will of course be a little more costly. 

As a matter of principle, it will of course also be possible to transmit light 
"transversely" to the dust layer, that is In fig. 1b with a light source situated above 
plate 2, preferably with a light beam expanding element In the fomri of a lens, with 
a transparent or reflecting plate 2, and with detection below or above the plate 
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respectively. A reference measurement must then be made in some other 
manner, e.g. with a detector attached to the light source in a dust-free 
configuration, i.e built-in together with the light source. 

Experiments that have been conducted in accordance with the solution 
shown in figs. 1a, 1b and fig. 2, show that the light traveling along the dust 
surface, will be attenuated approximately in proportion to the dust thickness. .The 
experiments further indicate that the density of the dust layer is of little importance 
with this detection solution. 

Quite different measurement techniques than optical detection can also be 
used regarding detecting dust layers, and in fig. 3a and 3b is shown a thennal 
detector for the same purpose. The principle utilized here, is based on the fact 
that a dust layer will have an insulating effect, so that the temperature in a heated 
surface will increase with Increasing dust thickness. To achieve a reliable 
detection, a reference measurement toward a point that does not depend on the 
dust layer, should be used. 

The thennal detector is built on an insulating support D in order to maintain 
a heat loss that is as small as possible in that direction. Heating elements may be 
two resistors 11 and 12 connected in parallel and placed on respective cooling 
surfaces 15 and 26, as shown in fig. 3a which is a top view of the detector. The 
cooling surface 15 is the actual dust sensor, which little by little shall be coated by 
dust, while cooling surface 16 Is a reference. Cooling surface 16 is made insensi- 
tive to dust by covering it by an insulation layer E that is not too thick. Here it is a 
goal that the thennal resistance through insulation layer E shall be significantly 
higher than the themnal resistance in a dust layer, so that such a dust layer does 
not influence the heat emission from the cooling surface. In order to obtain 
sufficient cooling despite this, that surface is made relatively large. 

Thermistors are preferably used as temperature sensors 13 and 14. (Other 
types of sensors are of course also of interest, e.g. themnocouples.) The dust 
sensor, i.e. the cooling surface 15, will have a reduced cooling effect when it is 
gradually covered by a dust layer, so that the temperature in the thennal sensor 
1 3 will be a function of the dust thickness. The temperature in thennal sensor 14 
will on the other hand stay substantially constant, even if dust falls upon the 
insulation layer E. 
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Closely adjacent to the thermal sensors 13 and 14 the temperature should 
be substantially higher than the ambient temperature. This is achieved by 
supplying sufficient power (about 1-5 watt), and by insulating above the themrial 
sensors and the heating elements (insulation layer C). The physical dimensions 
may be about 5x5 cm, and with a maximum height about 2 cm, see fig. 3b. 

An example of a circuit diagram in connection with the thermal detector 
shown schematically in figs. 3a and 3b. appears from fig. 4. In the example in fig. 
4, the end part of the detection circuit is rather similar to what appeared from fig. 2 
regarding the optical detection circuit, i.e. from the differential amplifier 17 through 
the comparator 18 and to an alamri light-emitting diode 19. However, the photo- 
transistors 6 and 7 in fig. 2 are changed for thermistors 13 and 14 in fig. 4, for 
delivering signal voltages to the differential amplifier 17. Each one of the 
thermistors 13 and 14 is part of a voltage divider together with resistors. R2 and 
R1 respectively. The heafing elements 11 and 12 are part of a separate, simple 
parallel circuit. 

All resistors in the disclosed circuit, including the heating elements, should 
have a tolerance of 1% or better, while the accuracy of the supply voltage U is not 
critical. 

Both the described solutions for detecting dust layer thickness are simple, 
and the total cost in mass production can be expected to be less than NOK 10 in 
both alternatives, the thermal solution being the cheaper one. 

One further possibility for detecting a dust layer is a mechanical sensing 
method, which method can be based upon a strain principle or a pressure 
principle. The strain principle is based on bending a plate due to the dust weight. 
In such a case a strain gauge may be the actual sensor. When the pressure 
principle is used, a pressure sensor on the underside of an accumulation surface 
senses the weight of the dust layer, that is the superpressure coming gradually in 
addition to the start pressure caused by the weight of the surface/piate itself. 

Independent of the type of sensor that is used, a signal from the sensor will 
normally have to be amplified, i.e. the amplifier succeeding the sensor, shall 
record current or voltage from the sensor, and adapt the level for the display unit 
that may be of various types. In order to make relative measurements, the 
amplifier should be a differential amplifier with the sensor in a measurement 
bridge. 
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Regarding the display unit, this unit may be of several different types. As 
shown in fig. 2 and fig. 4, display takes place by means of a simple light-emitting 
diode, which is lit when the dust layer reaches a certain thickness. It is of course 
also possible with a display of a more advanced type. e.g. for displaying the actual 
thickness of the dust layer, measured by means of a suitable unit of measure. A 
seven-segment type display or an intelligent display may then be utilized. Further 
possibilities are that the display unit may control a current switch for switching off 
the appliance in question if the dust thickness exceeds a critical value. Further 
possibilities include connection to a monitor screen with an opportunity for text in 
the screen. This last mentioned solution may e.g. be of interest if the dust monitor 
shall be built-in in an integrated manner in a TV set or a computer monitor. 

In this last mentioned case it is favourable to manufacture the dust warning 
unit as an individual unit, or possibly as an integral part of an appliance. If the 
dust warning unit is produced as an individual unit, it must be suitable for fitting 
into the appliance at a later time. As an integral part, it will be included as a 
production element in an appliance, e.g. a TV set, and as previously mentioned, 
possibly at a very low cost. 

The voltage supply may be standardized e.g. at 5,0 volts. This voltage may 
vary within a given range, without influencing the reliability of the dust monitor. 

As previously mentioned. It Is favourable to base the dust sensor on relative 
measurements, so that external and spurious influences shall not be disturbing. 

Quite generally it is important to underline that the "warning" that shall take 
place, may take place in different manners. As mentioned above, one may most 
easily visualize a light indicator in some fomn (one further such indicator may be a 
simple luminous indication with a colour dependent on dust amount), but it may 
also be of interest to use an acoustic signal, i.e. some form of sound emission, 
and a text indication as mentioned above In connection with a TV set/computer 
monitor, is an important possibility. Of course, one may also visualize a 
combination of these indication modes. 

It seems also favourable In certain applications to have the possibility that 
the display may provide information that the system is operational, and that It Is 
working. 

In fig. 5 appears a dust measurement device in its most general form, as 
mentioned above, i.e. Independent of the physical measurement principle that 
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may be optical, thermal, weight-based, ultrasound-based, possibly based on 
measurement of electrical characteristics like resistance, capacity etc. 
Absorption/attenuation of other types of radiation than optical and ultrasound 
radiation can be envisaged, e.g nuclear radiation with a radiation source similar to 
the one that is utilized in smoke detectors. Thus, in this figure "the dust sensor", 
which nomially will require a voltage supply, comprises some sensor type that is 
able to deliver a signal depending on the dust amount that is measured. The 
signal passes to an amplifier that delivers an output signal further to a display unit 
and possibly to an alamn unit. The display unit may preferably comprise or be 
attached to a monitor screen, and It may possibly be switchable on/off by means 
of a switch. 
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PATENT CLAIMS 

1. Use of a measurement device (1. 6-9; 1 1-14, 17, 18) for measuring a 
parameter indicating amount of dust deposited on a surface, and of an indicator 
(10, 19) signal-wise connected to the measurement device for specifying an 
indication of the parameter, 

for monitoring a contaminated, dirty or inflammable condition in an electrical 
consumer appliance, e.g. a TV set. 

2. Use of an optical measurement device (1 . 6-9) for measuring attenuation of 
a light beam (A) transmitted through an amount of dust deposited on a surface, 
and of an indicator (10) connected to the measurement device (1 , 6-9) for speci- 
fying a measurement value that is a function of the attenuation. 

for monitoring dust thickness in an electrical consumer appliance, e.g. a TV set. 

3. The use of claim 2. wherein the output intensity of the through light beam 
(A) is compared to the intensity of a reference light beam (B) passing outside the 
amount of dust. 

4. The use of claim 2 or 3, wherein the light beam (A) is transmitted along and 
through the dust layer, possibly as a divergent or expanded beam to increase 
measurement sensitivity, and which beam is then possibly focused towards a 
photodetector (7) by means of a lens (4) situated after said surface. 

5. The use of claim 2 or 3, wherein the light beam is transmitted substantially 
transversely to the dust layer, possibly with a reflection against the underlying 
surface so that the dust layer is passed twice before detection. 

6. Use of a themial measurement device (1 1-14, 17. 18) for measuring heat 
insulating ability for an amount of dust deposited on a surface, and of an indicator 
(19) connected to the measurement device for specifying a measurement value 
that is a function of said heat insulating ability, 

for monitoring dust thickness in an electrical consumer appliance, e.g. a TV set. 
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7. The use of claim 6, wherein temperature is measured by means of a 
temperature sensor (15) in an object that is themially closely attached to said 
surface, heat being supplied to said object (15) by means of a heating element, so 
that said surface emits heat radiation, said emission being dependent on the 
thickness of said dust layer. 

8. The use of claim 7. wherein temperature is also measured in a reference 
object (16) which is not subject to coating by dust, and in a corresponding manner 
as in said object (15), known and possibly equal power being supplied to the 
object (15) and the reference object (16), and a comparison between the 
measured temperatures constitutes a basis for specified measurement value from 
the indicator (19). 

9. Use of an ultrasound measurement unit for measuring attenuation of 
ultrasound energy transmitted through an amount of dust deposited on a surface, 
and of an indicator connected to said ultrasound measurement unit for specifying 
a measurement value that is a function of the attenuation, 

for monitoring dust thickness in an electrical consumer appliance, e.g. a TV set. 

10. Use of a pressure sensor for measuring superpressure caused by an 
amount of dust deposited on a surface, and of an indicator connected to the 
pressure sensor for specifying a measurement value that is a function of said 
superpressure, 

for monitoring dust weight in an electrical consumer appliance, e.g. a TV set. 

1 1 . Use of a strain sensor for measuring degree of flexure for a plate that is 
subject to the weight of an amount of dust deposited on a surface on the plate, 
and of an indicator connected to the strain sensor for specifying a measurement 
value that is a function of the degree of flexure, 

for monitoring dust weight in an electrical consumer appliance, e.g. a TV set. 

12. The use of any one of claims 2-1 1 , wherein said indicator displays 
continuously a measurement value on an analog scale or by digital display. 
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1 3. The use of any one of claims 2-11, wherein said indicator indicates the 
exceeding of a threshold value for said measurement value by delivering a wamng 
signal that may be of an optical or acoustical type, possibly both. 
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Figur 2 Schematic diagram for optisk detector 
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— searchable claims. 

2. I I Asallsearcbabledaims a)uldbesearcbcd without effort justifying anaddiiional fee, ibis Authority di 

of any additional fee. 

3. j I As only some of the required additional search fees were timely paid by the applicani, this international search report 
' — * covers only those claims for Vr^ich fees were paid, specifically claims Nos.: 



4. Fx] Norequiredaddilionalsearchfees were timely paid by the applicant. Consequently, this international search report is 
L-- ^ restricted to the invention Gist mentioned in the claims; it is covered by claims Nos.: 

1-5,12,13 

Remark on Protest Q The additional search fees were accompanied by the applicant's protest 

I I No protest accompanied the payment of additional search fees. 
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I. Claim 1 directed to the use of a measuring arrangement for 
measuring the amount of dust on a surface. 

II. Claim 2-5, 12, 13 directed to the use of an optical 
measuring arrangement for measurement of a light ray passing, 
through the dust on a surface and for indicating the amount 
of dust on the surface. 

III. claims 6-8 directed to the use of a thermal measuring 
arrangement for measurement of the thermal insulation of dust 
on a surface and for indicating the amount of dust on the 
surface . 

IV. Claim 9 directed to the use of an ultra-sonic sensor for 
measurement of the amount of dust on a surface. 

V. Claim 5 directed to the use of a pressure sensor for 
measurement of the amount of dust on a surface. 

VI. Claim 11 directed to the use of a strain sensor for 
measuring the amount of dust on a surface. 



The special technical features of these groups are: 

Group I : the use of a measuring arrangement for indicating 
the presens of dust or dirt in an electrical apparatus. 

Group II: the use of an optical measuring arrangement for 
measurement of the amount of dust. 

Group III: the use of a thermal measuring arrangement for 
measurement of the amount of dust. 

Group IV: the use of an ultra-sonic measuring arrangement for 
measurement of the amount of dust. 

Group V: the use of a pressure sensor arrangement for 
measurement of the amount of dust. 

Group VI : the use of a strain sensor arrangement for 
measurement of the amount of dust. 



These groups of inventions are not so linked as to form a 
single general inventive concept. There is no technical 
relationship among those inventions involving one or more of 
the same or corresponding technical features. 
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